Abstract -The article presents a methodical approach to food security assessment based on the determination of a comprehensive indicator -efficiency index obtained by aggregation of economic (i e ), financial (i f ) and social indicators.
I. INTRODUCTION
As the strategy of scientific and technological development of the Russian Federation notes, ensuring food security and food independence of the country, achieving competitiveness of domestic products in the world food markets are among the big challenges facing the Russian economy and society, according to them regions of the country should determine priorities for their development [1] . "Doctrine of food security of the Russian Federation" is the normative basis for ensuring food security of the Russian Federation.
A.V. Ulezko [1] and T.M. Yarkova [2] highlight some aspects of food availability and food security in context of the theory and practice of sustainable development of the regions of Russia. A.I. Altukhov [3] and V.I. Nazarenko [4] analyse problems and directions of agrarian policy of the state.
Definition and evaluation of the system of food security factors are of current importance.
M. Gill, A. Herforth [5] D. Grace, G. Mahuku, V. Hoffmann [6] , H. Weikard [7] , R. Capone, H. Bilali, F. Debs [8] in their works present characteristics of the system organization of food security and control of food safety and quality in Europe, the United States, Canada, as well as analyze in detail measures of regulation and support for agrifood sector of the economy.
Large-scale interest in the problems of assessment and forecasting of the level of food security has led to a significant number of different approaches, methods and models. Despite their diversity, most of them are focused on the description of individual, certain aspects of food security. The lack of objectivity in the analysis results is due to the fact that most of them are insufficiently formalized, often based on expert assessments.
It is important to emphasize that there are almost no approaches for the construction of cognitive dynamic models of food security, based on fuzzy cognitive approach and their use for solving multi-criteria optimization problems, including large-scale ones. Methods of in-depth research and forecasting of the situation development are required, including a scenario approach to the formation of agricultural and food market saturation and availability; assessment of the level of threats to the stability of food security of regions in Russia; planning of measures to counteract and mitigate negative consequences, as well as optimization of strategic food stocks [9] .
II. MATERIALS AND METHODS (MODEL)
There are good reasons to use the following methods, approaches and specific methods of analysis in the methodology of food security assessment. To substantiate the groups of factors and the system of indicators of food security, an expert method of analysis of hierarchies should be used. The obtained system of indicators forms the structure, connections and membership functions of fuzzy cognitive maps. Infological and information models are constructed to parameterize cognitive maps; they provide justification for the relational database structure on analyzed statistical indicators.
Specific indicators for food groups enable construction and verification of a family of predictive econometric models. Methods of integration of the obtained econometric models into the cognitive map can be developed based on membership functions and fuzzy logic. In the future, there are plans to construct, test and debug a specialized software package that implements impulse modeling of analyzed systems based on incident matrices corresponding to cognitive maps. As a result, scenario analysis of the food security level will be carried out using fuzzy cognitive maps.
To support numerical research and scenario analysis using developed cognitive maps a software package is needed. Such package of programs should include a computer program, a knowledge base in order to construct functions of factor membership and a statistical database for the research, using an intelligent system to assess and predict the integral level of food security.
The analysis of available publications on modeling and evaluation of food security has revealed the need to improve both theoretical and methodological framework and computer support for monitoring, assessment and forecasting of food security level in modern conditions.
There was developed a methodological approach to integrated assessment of the effectiveness of agri-food policy in the field of food security based on the determination of efficiency index (I eap -Effectiveness Index of Agrarian and Food Policy), obtained by the aggregation of economic (i e ), financial (i f ) and social indicators (i s ) [10] : -level of food self-sufficiency (Cs), characterizes how completely the region meets the population needs in food products through local production where: q -factual quantity of food production in the region; n -number of population in the region; qr -sustainable rates of consumption. 0.9 <Cs -optimal if = 0.2 We use the proposed approach to assess the effectiveness of agri-food policy in the field of food security in the Southern Federal District.
III. RESULTS AND DISCUSSION
Regions of Russia actively developing agricultural production, potentially have advantages in providing the population living in these regions with food products in comparison with other regions of the country. The Southern Federal District traditionally belongs to the regions focusing on agriculture and occupies a leading position in the production of grain and crops, sunflower, and vegetables. Data on the branches of agriculture in the Southern Federal District show higher growth rates in the field of crop production, compared with the results achieved in the production of livestock products [12] .
With the analysis of the volume of basic food consumption in subjects of the Southern Federal District in 2017, we can conclude about the structure of consumer diet for the population and its lack of balance. So, on average, in the Southern Federal District, the volume of consumption of
Advances in Economics, Business and Management Research, volume 83
bread products (flour, cereals, rice, pasta and legumes belong to this category) exceeded the rational consumption rate by 23.9%.
In 2017, in the Southern Federal District the volume of consumption of meat and meat products on average exceeded specified rational consumption rate (73 kg/year) by 2 kg. At the same time, in 2017, the situation was heterogeneous with the consumption of meat (beef, lamb, pork, poultry) in the subjects of the Southern Federal District. In some regions, in particular in the Republic of Adygea, the Republic of Crimea, the city of Sevastopol, Rostov region, the volume of consumption was below established rational rates. [13, p. 248 -252 ].
The situation with milk and dairy products consumption is still quite complicated. With the specified rational consumption rate of 325 kg per year, in 2017, in the Southern Federal District the volume of consumption on average amounted to 216 kg, which is only 66.5% of the recommended rational consumption rate. The volume of milk and dairy products consumption in the Southern Federal District was below the average consumption in Russia as a whole by 15 kg per year. In 2017, in the Southern Federal District the factual volume of consumption of eggs amounted to an average of 306 pieces, by this indicator the region exceeded the average consumption in Russia by 9.7%.
In 2017, the population of the Southern Federal District (the SFD) exceeded almost 2 times the established rational rate of sugar consumption of 24 kg per year, the average consumption was 42 kg, which exceeded the average for Russia -39 kg (table III) . Such a significant excess of sugar consumption in comparison with the specified sustainable rates of consumption also indicates an imbalance in food diet of the population of the Southern Federal District. In 2017, the volume of vegetable oil consumption by the population of the Southern Federal District amounted to 14.6 kg, which slightly exceeded specified sustainable level of consumption -12 kg. With the help of the obtained values (C fp ), the average value was determined and the indicator of economic efficiency of agricultural policy (i e ) was calculated, with the value of 0.2. Determination of the indicator (i s ) showed that in 2017 the population with incomes below the subsistence minimum in the Southern Federal District amounted to 16.1% [13, p. 228] . The value (i s ) depending on the analyzed parameter is 0.2.
In 2017, the share of food expenditures in the structure of household expenditures of the Southern Federal District amounted to 37.9%, the figure for Russia as a whole is lower -34.3%. In some regions of the Southern Federal District there is a rather unfavorable situation in terms of consumer spending structure. In the Republic of Crimea and the city of Sevastopol, about half of household expenditure is spent on food. Thus, in 2017, in the Republic of Crimea the share of food expenditure decreased by 5.4% compared to the level of spending in 2016 and amounted to 46.2%, in the city of Sevastopol food expenditure amounted to 52.7% of the total consumer spending [13, c. 236] . The value (i s ) was 0.1. In 2017, Gini coefficient was equal to 0.362 [13, p. 220] . The value (i s ) depending on C G is 0.1.
We will calculate the food self-sufficiency of the Southern Federal District in 2017 (table IV) . The value of self-sufficiency coefficient (C s ) was 1.18, therefore, the indicator (i f )=0.2. Let us define I eap for the SFD in 2017:
According to the results of calculations, the agricultural policy effectiveness of the Southern Federal District in the food security was at permissible level. Results of the analysis allow us to substantiate the directions of agricultural policy improving in the Southern Federal District: it is necessary to increase the level of self-sufficiency in dairy, meat products; the priority is to ensure the economic availability of food for the population, which requires to form a set of measures to ensure the growth of the population income level of the Southern Federal District.
IV. CONCLUSION
In order to optimize the processes of assessment and forecasting of food security, it is worthwhile using cognitive maps, as they provide modeling of main areas of the food security level formation to obtain an integral indicator. The cognitive maps construction involves analysis results for the system of groups of factors and indicators that form the level of food security.
The study substantiates the concept of creating an intelligent system for multi-criteria assessment and forecasting of food security level of the state and certain regions, in the conditions of import substitution on the basis of fuzzy cognitive approach.
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The construction requires:
• specifying theoretical and methodological basis of the integrated assessment of the level of food security in the conditions of import substitution; • developing a system of indicators and methodology for the construction of fuzzy production cognitive maps to assess the forecast of food security, taking into account the sphere of production, consumption, reservation and import; • elaborating methodology and building membership functions for the factors of food security relevant for production cognitive maps; • building a system of fuzzy cognitive maps to assess the level of food security of subjects of different levels; • modeling of self-development and controlled development of food security system with the help of cognitive maps for subjects at different levels; • development of a software package for monitoring, assessing the level of food security and forecasting its dynamics.
The implementation of these subtasks will solve the problem of objective integrated assessment of food security level based on intellectual cognitive system, as well as will assess the dynamics of its change, taking into account the public authorities management.
